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Abstract
·AIM:TocomparetheRTVuespectralopticalcoherence
tomography (SD-OCT),SiriusScheimpflug-Placido
topographer,Lenstaropticallowcoherencereflectometry
(OLCR)andultrasoundpachymetry (USP)devicesin
termsoftheiragreementandrepeatabilityofmeasuring
centralcornealthickness(CCT).
·METHODS:Inthisprospectivestudy,50eyesof50
patientswereincluded.Threerepeatedmeasureswere
obtainedusingSD-OCT,Scheimpflug-Placidotopographer
andUSPandfivemeasurementsweredeterminedwith
theOLCR.Bland-Altmanplotswereusedtoassess
agreementamongtheinstruments,and95%limitsof
agreement (LoA)foreachcomparisonwerecalculated.
Intra-examinerrepeatabilitywasassessedusingintraclass
correlationcoefficients(ICCs).
·RESULTS:ThemeanCCTbySD-OCT,Scheimpflug-
Placidotopographer,OLCR,andUSPwere525.90 依
34.08 滋m,525.92 依34.10 滋m,530.30 依35.62 滋m,and
543.50 依37.11 滋mrespectively.All4modalitiesofCCT
measurementscorrelatedcloselywitheachother,with
Pearsoncorrelationcoefficientsrangingfrom0.977to
0.995.Themeandifferences(andupper/lowerLoA)forCCT
measurementswere-0.05依6.77 滋m (13.3/-13.3)between
SD-OCTandScheimpflug-Placidotopographer,4.38 依
3.79 滋m (11.8/-3.1)betweenOLCRandSD-OCT,4.38依
6.03 滋m (16.2/-7.5)betweenOLCRandScheimpflug-
Placidotopographer,13.20 依6.46 滋m (25.9/0.5)between
USPandOLCR,17.59依6.76 滋m (30.8/4.3)betweenUSP
andSD-OCT,and17.58依8.13 滋m(33.5/1.6)betweenUSP
andScheimpflug-Placidotopographer.Intra-examiner
repeatabilitywasexcellentforalldeviceswithICCs>0.98.
· CONCLUSION:Formostpracticalpurposes,CCT
measurementswiththeRTVue,SiriusandLenstarcanbe
usedinterchangeably.Althoughhighlycorrelated,CCT
measurementdifferencesbetweenUSPandthese3
opticalinstrumentscanbesignificantdependingonthe
clinicalsituation.
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INTRODUCTION
C
ornealpachymetryhasanimportantroleinboth
diagnosisandtherapeuticdecisionofmanydiseases.
Accuratedeterminationofcentralcornealthickness(CCT)is
necessaryforassessingthefunctionofendothelialcells,
screeningandplanningrefractivesurgery,andobtainingtrue
intraocularpressuremeasurements
[1-4].Inrefractivesurgery,
inaccuratemeasurementscancauseexcessivetissueremoval
inthestromalbedthatcouldleadtoiatrogenickeratectasia
[3,5].
Ameta-analysisbyDoughtyandZaman
[4] showedthata10%
changeinCCTmayresultinanapproximately3.4mmHg
changeinintraocularpressure.Moreover,thereisevidence
supportingthatCCTisanindependentriskfactorforthe
developmentandprogressionofglaucoma
[6].
Cornealthicknessmeasurementscanbeperformedusing
ultrasonicbasedoropticbasedtechniques.Various
instrumentsare availableforthispurpose,ofwhich
applanationultrasoundpachymetry(USP)isthemost
commonmethod.However,USPhasseveralpossiblesources
oferrorsuchasprobemisplacement,lackofafixationlight
forgazecontrol,obliquepositioningoftheprobeinrelation
tothecornea,cornealcompressionduringmeasurementand
soundtransmissionvariabilityduetodryness
[7-10].Also,the
USPmethodhassomedisadvantagesthatarerelatedtothe
device'scontactwiththecornea.
Inrecentyears,anumberofsophisticatedimagingsystems
whichallowassessmentofCCTwithoutcontacthasbeen
introduced.TheLenstarLS900(Haag-StreitAG,K 觟 niz,
Switzerland)isarelativelynewopticallowcoherence
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reflectometry (OLCR)instrumentdesignedforcataractand
refractivesurgeryprocedures
[11] andperformsbiometryofthe
entireeyeincludingCCTmeasurement,aswellasanterior
chamberdepth,lensthickness,axiallengthandretinal
thicknessdatainaround20spermeasurement.
TheRTVueopticalcoherencetomography(OCT)system
(RTVue-100;OptovueInc,Fremont,CA,USA)basedon
spectraldomainOCT(SD-OCT)technology,isanother
exampleoftheseopticaltechniques.Itiscapableofobtaining
highdefinitioncross-sectionalimagesofthecorneaby
adjustingacornealadaptormodule;thisprovidesbothcentral
andregionalpachymetry.
TheSiriusanteriorsegmentanalysissystem(Costruzione
StrumentiOftalmici,Florence,Italy)isanewdeviceusingthe
combinationofrotatingScheimpflugcameraandaPlacido-
disktechnology.Itprovides,inasinglescan,anterior
segmentimagingandmeasurements,anteriorandposterior
cornealtopography,wavefrontanalysisandcompletecorneal
pachymetry.All3oftheseopticalinstrumentshavethe
advantageoverultrasoundofprovidingCCTmeasurement
withouttouchingtheeye.
Theresultsofthestudiesavailableintheliteraturethat
compareCCTwithvariousdevicesarecontradictory,
indicatingthatimportantdiscrepanciesamonginstruments
exist
[12-15].Thus,comparisonofthenewdevicesisimportant
toevaluatetheagreement.Theaimofthisobservational
studyistoassessthelevelofagreementofCCT
measurementsusingOLCR,SD-OCT,Scheimpflug-Placido
topographer,andUSPandintra-examinerrepeatabilityof
measurements.Toourknowledge,currentstudyisthefirst
comparisonofCCTusingSiriusScheimpflug-Placido
topographerandhigheraxial resolutionspectral OCT
techniques.Inaddition,thereisnostudycomparingthe
RTVueOCTdevicetotheLenStarwithregardtoCCT
measurements.
SUBJECTSANDMETHODS
ThisprospectivestudyanalyzedtheCCTinyounghealthy
adults.Patientswithocularorsystemicdiseaseorahistoryof
havingocularsurgery,andpatientswithrefractiveerrors
morethan 依1.50dioptersphericaland/orcylindricvalues
wereexcluded.Alleyeshadacorrecteddistancevisual
acuityof20/20orbetter.Fiftypatientswhomettheinclusion
criteriadescribedwereconsecutivelyrecruited.
Thelocalethicscommitteeapprovedthisobservationalcross
sectionalstudy,whichfollowedthetenetsoftheDeclaration
ofHelsinki.Allpatientsprovidedwritteninformedconsent.
Measurements Allmeasurementsweretakenatthesame
timeofday(between10:00a.m.and4:00p.m.)andatleast
2hafterwakeuptimetoavoidtheeffectsofdiurnalvariation
incornealthickness.Sameexaminer(AslanBayhanS)who
wasexperiencedintheuseofall4measurementdevices
performedallmeasurements.Theorderoftestingwiththe
Scheimpflug-Placidotopographer,OLCR,andSD-OCTwas
randomizedforeachpatient.Theultrasoundmeasurement
requiredcontactwiththeeyeandthuswasperformedlast.
Onlyrighteyeofeachpatientwasusedforstatistical
analysis.
Opticalcoherencetomography TheRTVuespectralOCT
system(softwareversion6.1,Optovue,Inc)withacorneal
adaptormodulewasusedinthisstudy.Thesystemworksat
830nmwavelengthandiscapableofascanspeedof26000
axialscanpersecond.Thedepthresolutionofthesystemis
5 滋m(full-width,half-maximum)intissue.Thecornea
anteriormoduleproducestelecentricscanningforanterior
segmentimagingusingawide-angle(longlens)orhigh
magnification(shortlens)adaptorlens.Thisstudyusedthe
wide-anglelens,whichprovidesascanwidthof6.0mmand
atransverseresolution(focusedspotsize)of15 滋m.Each
eyewasscanned3timesduringasinglevisitwiththepatient
sitting.Thepatient'sgazewasfixedwithaninternalfixating
target.Tocenteraimingcircleonthepupilandmaximize
vertexreflection,theexaminerusedthereal-timevideo
imageoftheeyeandthecircularoverlay.Patientswere
repositionedaftereachOCTscan.
Opticallowcoherencereflectometry TheLenStarLS900
(Haag-StreitAG,K 觟 niz,Switzerland)usestheeffectoftime
domaininterferometricorcoherentsuperpositionoflight
wavestomeasureoculardistancesintheeye.Itusesan
820 滋msuperluminescentdiodewithaGaussian-shaped
spectrum.Itstechnicalfeaturesprovidehigherspatial
resolutionthan other reflectometrytechniques.The
reflectionsofthedifferentstructureswithinthehumaneye
suchasthecornea,lens,andretinaareinterferometrically
superimposedonthereflectionsofthereferencearms.An
interferencesignalfromareflectiveinterfaceisgenerated
whenthemeasurementbeamisfixatedbythepatientand
whenitisperpendiculartotheinterface.Theinstrument
takes16consecutivescanspermeasurementwithouttheneed
forrealignment.Patientswereaskedtoperformacomplete
blink justbeforemeasurementsweretaken,andfive
measurementsweretakentotestintrasessionrepeatability.
Scheimpflug-Placido topographer TheSiriussystem
(CostruzioneStrumentiOftalmici,Florence,Italy)isanew
topographydevicethatcombinesamonochromaticrotating
ScheimpflugcameraandaPlacidodisktoanalyzethe
anteriorsegmentbyobtaining25radialsectionsofthecornea
andanteriorchamber.A475nmUV-freeblueLEDlightis
usedtomeasure35632pointsfortheanteriorcornealsurface
and30000fortheposteriorcornea.Then,apachymetric
mapisreconstructedusingthepoint-by-pointanteriorand
posteriorcornealsurface.MeasurementswiththeSirius
systemwereperformedwhilethedevicewasbroughtinto
focus,andthepatient'seyewasalignedalongthevisualaxis
byacentralfixationlight.Thepatientswereaskedtositback
303aftereachmeasurement,andthedevicewasrealignedbefore
thesubsequentmeasurement.Thepatientswereinstructedto
blinkcompletelyjustbeforeeachmeasurement,andthree
measurementswerecarriedout.
Afterthemeasurementswiththenon-contactdevices,the
corneawasanesthetizedwithtopicalproparacaine
hydrochloride0.50%and80secondselapsedbeforetheUSP
(Pacline,Optikon)measurement.Thepatientfixatedona
distanttarget,andthecalibratedultrasoundprobewasplaced
manuallyonthecenterofcorneaaspreciselyand
perpendicularlyaspossible.Threeconsecutivemeasurements
weretaken.
Theaverageoftheconsecutivemeasurementsforeach
devicewasusedtocomparetheCCTvaluesbetween
devices.
Statistical Analysis Thedescriptivestatisticswere
presentedasmean依standarddeviation(SD).Theassociation
betweenthemeasurementsusingthevariousinstrumentswas
calculatedandexpressedasPearsoncorrelationcoefficients.
TheCCTmeasurementswiththe4methodswerecompared
usingrepeated-measuresanalysisofvariance(ANOVA),and
pairwisecomparisonswereperformedusingtheBonferroni
adjustmentformultiplecomparisons.BlandandAltman
plotswereusedtoassessagreementamongthevarious
methods,andthe95%limitsofagreement(LoA)foreach
comparison(meandifference 依1.96伊SD),whichdescribethe
rangewhere95%ofalldifferencescanbeexpectedtobe,
werecalculated.A valuelessthan0.05wasconsidered
statisticallysignificant.Repeatabilitywasassessedusing
intraclasscorrelationcoefficients(ICCs).
AlldatawereanalyzedusingSPSSsoftware(version16.0
SPSS,Inc)andMedCalc(version11.6.0.0,MedCalc
Softwarebvba,Inc.).
RESULTS
Fiftyeyesof50patients(23men,27women)wereincluded.
Themeanagewas29.78依4.95y(19-38y).Table1showsthe
meanCCTreadings,95%confidenceintervals(CIs)and
Table2,theinter-devicedifferences.Therewasasignificant
variationinthemeasurementresultsamongthe4methods
( <0.001,repeated-measuresanalysisofvariance).The
meanCCTvaluesmeasuredbySD-OCTandScheimpflug-
Placidotopographerweresimilar( =0.987,repeated-measures
ANOVA usingBonferroni adjustmentfor multiple
comparisons)whereasdifferencesamongtheremaining3
methodsweresignificant(all; <0.001;repeated-measures
ANOVAusing Bonferroniadjustment for multiple
comparisons).ThehighestmeanCCT(543.50依37.11 滋m)
wasobtainedfromtheUSP,followedbyOLCR (530.30依
35.62 滋m).
All4modalitiesofCCTmeasurementscorrelatedclosely
witheachother,withPearsoncorrelationcoefficientsranging
from0.977to0.995(Table2).Bland-Altmanplotsofthe
pairedCCTdifferencesagainstthemeanvaluesandthe95%
LoAareshownintheFigure1.The95%LoAwere-7.5to
16.2 滋mbetweenOLCRandScheimpflug-Placidotopographer,
0.5-25.9 滋mbetweenUSPandOLCR,4.3-30.8 滋mbetween
USPandSD-OCT,-13.3to13.3 滋mbetweenSD-OCTand
Scheimpflug-Placidotopographer,1.6-33.5 滋mbetweenUSP
and Scheimpflug-Placido topographer.The OLCRand
SD-OCTmeasurementdisplayedthesmallestrangeofLoA
(14.9 滋m).
Table3showstheresultsoftherepeatabilityassessments
Table 1  Descriptive statistics for central corneal thickness (in  μm) measurements 
Methods  Mean±SD  Min  Max  95% CI 
OLCR  530.30±35.62  451  607  520.17-540.42 
SD-OCT  525.90±34.08  451  599  516.22-535.60 
Scheimpflug-Placido topographer  525.92±34.10  453  595  516.22-535.61 
USP  543.50±37.11  466  625  532.95-554.05 
CI: Confidence interval; OLCR: Optical low coherence reflectometry; SD-OCT: Spectral-domain optical 
coherence tomography; USP: Ultrasound pachymetry. 
Table 2  Interdevice comparison of central corneal thickness measurements 
Mean paired difference  95% CI of mean 
difference (µm)  Pearson correlation 
Pairwise comparison 
1Mean±SD(µm) 
2P  Lower  Upper  R 
3P 
OLCR and SD-OCT  4.38±3.79  <0.001  3.30  5.46  0.995  <0.001 
OLCR and Scheimpflug-Placido topographer  4.38±6.03  <0.001  2.66  6.09  0.985  <0.001 
USP and OLCR  13.20±6.46  <0.001  11.36  15.04  0.985  <0.001 
SD-OCT and Scheimpflug-Placido topographer  -0.05±6.77  0.987  -1.93  1.92  0.980  <0.001 
USP and SD-OCT  17.59±6.76  <0.001  15.67  19.51  0.985  <0.001 
USP and Scheimpflug-Placido topographer   17.58±8.13  <0.001  15.27  19.89  0.977  <0.001 
1Mean interdevice difference; OLCR: Optical low coherence reflectometry; SD-OCT: Spectral-domain optical coherence tomography; 
USP: Ultrasound pachymetry; 
2Repeated-measures ANOVA using Bonferroni adjustment for multiple comparisons; 
3Pearson 
correlation analysis. 
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Figure1BlandAltmanplotscomparingCCTbetweenSD-OCTandScheimpflug-Placidotopographer(A),OLCRandSD-OCT(B),OLCR
andScheimpflug-Placidotopographer(C),USPandOLCR(D),USPandSD-OCT(E),andUSPandScheimpflug-Placidotopographer(F).
The95%limitsofagreementareshownwithdashedlines,andthesolidlinerepresentsthedifferencebetweenthesemeasurements.
obtainedwiththedevices.Agreementofsuccessive
measurementsperformedduringthesamevisitwasexcellent
foralldevices(ICC0.9892forOLCR,0.9979forSD-OCT,
0.9884forScheimpflug-Placidotopographerand0.9882for
USP).
DISCUSSION
Severaltechnologiesareavailableatthistimetomeasure
CCT.Theseincludeslitscanimaging,contactand
noncontactspecularmicroscopy,dual-beampartialcoherence
interferometry,OCT,confocalmicroscopy,USP,ultrasound
biomicroscopy,Scheimpflugphotography,andOLCR
[7,11,15].In
thisstudy,wehavecomparedUSPandthreedifferent
noncontactopticaldevicesofmeasuringCCT.TheUSPisan
alreadyestablishedmethod.Thenoncontactdevicesusedin
ourstudy,theSirius,LenstarandRTVue,havebeenmade
commerciallyavailableonlyquiterecentlyandhavepotential
advantages.Althoughnumerousstudieshavebeenperformed
tocomparedifferentpachymetrymethods,toourknowledge,
thereisnostudyintheliteraturecomparingtheRTVuewith
SiriusandLenstar.So,itisnotclearwhethertheresultsof
thesesystemsmatchwellandcanbeusedinterchangeably.
Repeatabilityandaccuracyareveryimportantforadeviceto
beintroducedintoclinicalpractice.Repeatability,isthe
abilityofaninstrumentortechniquetogivesimilarvalueson
differentoccasionsandaccuracydescribeshowclosethe
measurementistothetruevaluebeingmeasured.Ithas
alreadybeenshownthatLenstarhasahighrepeatabilitythat
isbetterthanthe repeatabilityofPentacam,specular
microscopy,andUSP,andhashighinterobserver
reproducibility;thatiscomparabletoUSP
[11,16-18].RTVuealso
wasshowntohaveagoodintraexaminerrepeatability
data,comparableto PentacamandUSPandhigh
interexaminerreproducibility
[19,20].Althoughalways
consideredtobewithinacceptablelimits,whencompared
withotherdevices,therepeatabilitydataofUSPis
contradictoryinpreviousstudies
[21-23].TheSiriuswasalso
reportedtoproviderepeatablepachymetricmeasurements
especiallyforcentralandperipheralmeasurementsat2.5mm
[24].Inourstudy,alldevicesdemonstratedveryhighand
comparablerepeatability (withtheICCsmorethan0.98for
alldevices)insameyounghealthyadultpopulation,though
SD-OCTperformedthebest.Oneofthepossiblereasonsfor
thisexcellentrepeatabilitywithRTVueistheprecise
delineationoftheboundariesofthecorneabecauseofhigh
resolution.Thismaybesimilartothebetterrepeatabilityof
SD-OCToverthetimedomainOCT
[25,26].AlthoughSD-OCT
hasamanuallycenteredsystemderivedfromthereferenceat
thecenterofpupil,highspeedscanningmakesocular
movementnegligibleduringmeasurement.Asaresult
cornealcentercanbefixedandthis-togetherwithminimal
cornealthicknessvariationalongneighboringpoints-might
alsocontributetogoodrepeatability.
Table 3  Intraexaminer repeatability of each method for CCT 
measurements 
Methods  ICC  95% CI 
OLCR  0.9892  0.9857-0.9933 
SD-OCT  0.9979  0.9966-0.9987 
Scheimpflug-Placido topographer  0.9884  0.9818-0.9931 
USP  0.9882  0.9812-0.9929 
ICC: Intraclass correlation coefficients; CI: Confidence interval; 
OLCR: Optical low coherence reflectometry; SD-OCT: Spectral 
optical coherence tomography; USP: Ultrasound pachymetry. 
 
305OurstudyresultsshowedarangeofmeanCCTfrom525依
34 滋mto543依37 滋m,withtheUSPyieldingthethickest
CCTmeasurements.ThemeanCCTvaluemeasuredbythe
USPinourstudywassimilartotheoverallmeanCCTof
544 依34 滋mreportedwithultrasoundbasedstudiesina
meta-analysis
[4].
Toourknowledge,thereisonlyonestudycomparing
combinedScheimpflug-PlacidodisksystemandUSP,in
whichthedevicesprovidedhighagreement
[27].Resultsofthe
studiescomparingOLCRorOCTwithUSPare
contradictory.Tai
[17]andBeutelspacher
[28] reported
thatOLCRandUSPprovidecomparableresults.Similar
resultsbetweenOCTandUSPwerealsoreported
[20,29].Despite
that,ithasalsobeenreportedthatCCTmeasurements
obtainedbyOCT,OLCR,partialcoherenceinterferometry,
spectraloscillationinterferometry,specularmicroscopeare
lowerthanUSPresults
[8,9,12,17-19,21,30,31].Ourresultsalsoshowed
thatSD-OCT,OLCRandScheimpflug-Placidotopographer
significantlyunderestimatedthecornealthickness(by17.59
滋m,13.2 滋mand17.58滋m,respectively)comparedwithUSP
measurements.Thereisnosatisfactoryexplanationfor
differencesinCCTmeasurementsbetweenUSPandoptical
devices.UnlikeUSP,opticaldevicesconceivablymay
includethetearfilminthemeasurementofcornealthickness,
astheanteriorreflectingsurfaceistheair-tearfilminterface.
OnUSPside,theprobemaydisturbtheprecornealtearfilm
andevendisrupttheepitheliumwhichmayleadtolower
pachymetryvalues thanthose obtainedbyoptical
systems
[8,21,32].Ontheotherhand,Gao
[33]foundthat
theuseofeyedropssignificantlyincreasescornealthickness
bymorethan20 滋mupto63%ofpatients,soanesthetic
dropsusedbeforeUSPcouldbiasUSPmeasurementstoward
highervalues.Inthecurrentstudy,wetriedtodecreasethe
influenceof anestheticdrops by waiting 80sbefore
performingUSmeasurementsasNam
[34] suggests,thus
wethoughtithadlittleinfluenceonthismeasurement.Other
theoreticalexplanationsforthedifferencesinCCTare
uncertaintyoftheexactspeedofsoundincornealtissue
whichcanaffectUSP,smallcalibrationerrorsinsystemsand
avariableposteriorreflectionpointbetweentheDescemet
membraneandanteriorchamberwithUSP
[35].Actuallyitis
unclearwhetherultrasound,thecurrentgoldstandardin
normaleyesaccuratelyshowsthetruecornealthickness,soit
isimportanttonotethatweonlyevaluatedthesimilarities
anddifferencesbetweenthemeasurements,asthetrueCCT
isnotknown.
Overall,pairwisecomparisonsofalldevicesshowed
significantlygoodcorrelationsinourstudy.Wefoundthat
theCCTmeasurementbyScheimpflug-Placidotopographer
wascomparabletothatbyRTVue(withameandifferenceof
only0.05 滋m).TheBlandAltmanplotsshowthatthe95%
LoAbetweenthemrangedfrom-13.3 滋mto13.3 滋m,
meaningthatRTVuemeasurementscouldbeasmuchas-13.
3 滋mloweror13.3 滋mhigherthantheScheimpflug-Placido
topographervalues.Milla
[24] reportedhighercentral
pachymetrymeasurementswiththe same Scheimpflug-
Placidotopographerusedinourstudythanthoseobtainedby
Visantetime-domainOCT.Theauthorsspeculatethatthe
tearfilmmighthaveplayedaroleinthediscrepancies
betweenScheimpflugandOCTtechniques.Ontheother
hand,Prakash
[36] showedthattheCCTobtainedby
RTVuewasalsosignificantlymorethanthatobtainedby
VisanteOCT.Ithasbeensuggestedpreviouslythatthe
automatedalgorithmofVisantedelineatestheanterior
cornealboundarypositionedslightlybelowtheanterior
cornealsurface,therefore underestimatingthe corneal
thickness
[37].Greatersensitivityandhigherresolutionofthe
SD-OCTsystemusedinthisstudycouldleadtohigher
reflectivityfromtheoutermostandthedeepestlayerofthe
cornea,henceimprovingtheedgedetectionandoverallwidth
calculated,asPrakash
[36] alsosuspected.
Inthisstudy,regardingthecomparisonbetweentheCCT
measurementsusingtheOLCRandSD-OCT,theOLCR
slightlyoverestimatedCCTbyanaverageof4.38依3.79 滋m.
Incontrasttous,L 佼 pez-Miguel
[38] reportedthatOLCR
significantlyunderestimatestheCCTwhencomparedwith
SD-OCT(CirrusHD-OCT,meandifference5.68依11.46 滋m).
But,sincetheSD-OCTusedintheirstudydoesnothavethe
capabilitytoautomaticallymeasure pachymetry, the
researchersmeasuredtheCCTmanually.Thismanual
measurementtechniquemighthaveplayedaroleinthe
differencebetweenstudies.Cruysberg
[16] reportedthat
CCTvalueswerealsohigherwiththeOLCRthanVisante
OCT.
AlthoughthedifferenceinthemeanCCTvaluesbetween
OLCRandSD-OCTwassignificantinourstudy,their
measurementsdisplayedthesmallestrangeofLoA(14.9 滋m)
suggestinggoodagreement.IntheBlandAltmanplots,the
valuesforthedifferencefromthemeanaremostlypositively
skewedintheplotcomparingOLCRandSD-OCT.Theyare
notasrandomlydistributedastheplotcomparingSD-OCT
measurementswiththeScheimpflug-Placidotopographer
measurements.Similardistributionswerealsoobservedfor
theplotscomparingUSPwithallopticaldevices.Theseplots
suggestarelationshipbetweenCCTmeasurementsbythese
devices.
Inthisstudy,wefoundasignificantdifferencebetweenCCT
measurementsobtainedbyOLCRandtheScheimpflug-
Placidotopographer.Thedevicesusedifferenttechnological
methods.Lenstarbiometerdetectstheanteriorandposterior
cornealpeaks intheOLCRwaveform,while Sirius
reconstructsapachymetricmapusingthepoint-by-point
Centralcornealthicknessmeasurementswith4methods
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anteriorandposteriorcornealsurfacedata.However,the
absolutedifferenceof-7.5to16.2 滋miswithintherangeof
依18 滋mreportedforthediurnalvariationinCCT
[39].The
BlandAltmananalysisshowedgoodagreementbetweenthe
devices.Chen
[40] alsoreportedgoodagreementbetween
Scheimpflug-PlacidotopographerandOLCRbiometerin
CCTvalues,withnarrow95%LoA(range6.85to-15.43滋m).
Inthisstudywemeasuredonlynormalcorneasofhealthy
subjects.Therefore,wedonothavedataconcerningthe
agreementbetweenthefourmethodswhenmeasuring
corneaswithpathologicalalterations,orpostoperative
corneas.Thedifferencesbetweenthefoursystemsmightbe
largerinsuchcases.
Inconclusion,howfarapartmeasurementscanbebefore
theyareconsideredsignificantlydifferentmustbe
determinedbytheclinicianforeachapplication.Howeverit
seemsthatformostpracticalpurposes,measurementswith
theRTVue,SiriusandLenstarcanbeusedinterchangeably.
Althoughhighlycorrelated,CCTmeasurementdifferences
betweenUSPandthese3opticalinstrumentscanbe
significantdependingontheclinicalsituationconsidered.
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